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(54) LIQUID CRYSTAL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress, switching characteristics, such as 
inversion defect, on the peripheries of structural bodies by disposing a pair of 
substrates opposite to each other via the selectively disposed structural bodies 
and setting the Zeta potential of the structural bodies negative. 
SOLUTION: The liquid crystal element 10 consists of the structure obtd. by 
holding liquid crystals 9 between a pair of substrates 1a, 1b consisting of plastics, 
etc. The substrates 1a, 1b hold the liquid crystals 9 via sealing material 3 



consisting of materials, such as epoxy resins, at their peripheral edges, spacers 
8 consisting of hard materials, such as silica, to determine the distance between 
the substrates within the region defined by these sealing material 3 and the 
selectively disposed structural bodies, such as adhesive particles 6, consisting of 
adhesive resin materials for making a cell gap constant by adhering the 
substrates to each other. Members which make the Zeta potential of the surfaces 
negative in order to ameliorate the alignment defect occurring on the peripheries 
of the structural bodies, switching characteristics of the liquid crystals and more 
particularly the inversion defect at the chiral smectic liquid crystals are used for at 
least one member of the structural bodies. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal device which the substrate of ****** and this pair 
counters through the structure prepared alternatively by the liquid crystal device 
which comes to pinch liquid crystal between the substrates of the pair which 
carries out phase opposite, and is characterized by the F-potential of this 
structure being negative. 

[Claim 2] The liquid crystal device according to claim 1 whose F-potential of said 
structure is -13mV or less. 

[Claim 3] Said structure is a liquid crystal device according to claim 1 which 
processes the front face of a base material. 

[Claim 4] The liquid crystal device according to claim 1 which is an adhesion 
particle which said structure pastes up on the inside of the substrate of a pair. 
[Claim 5] The liquid crystal device according to claim 4 to which said adhesion 
particle processes the front face of an epoxy resin. 

[Claim 6] The liquid crystal device according to claim 1 said whose structure is 
the spacer which specifies the gap between the substrates of a pair. 
[Claim 7] The liquid crystal device according to claim 1 in which said structure 
has an adhesive property. 

[Claim 8] The liquid crystal device according to claim 1 said whose liquid crystal 
is chiral smectic liquid crystal. 

[Claim 9] The liquid crystal device according to claim 1 which is a liquid crystal 
constituent containing the fluorine content liquid crystal compound which said 
liquid crystal has a part for a fluorocarbon part and a hydrocarbon end, and this 
both-ends part is therefore combined with a core, and has a smectic intermediate 
phase or a potential smectic intermediate phase. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal device used for 

a flat-panel display, a projection display, a printer, etc. 

[0002] 

[Description of the Prior Art] Before, CRT is known as a display used most 
broadly and it is widely used as a monitor of animation outputs, such as TV and 
VTR, or a personal computer. However, degradation according to printing in that 
the scan stripes according [ CRT ] to a flicker or the lack of resolution to the 
property top and a static image etc. reduce visibility **** is **************. 
Moreover, recently, it turns out that the electromagnetic wave which CRT 
generates has a bad influence on the body, and there is a possibility of injuring a 
VTD operator's health. Since it has the still larger volume to structure top screen 
back, space-saving-ization of office or a home has been checked. 
[0003] There is a liquid crystal display component to solve the fault of such CRT. 
For example, there is a thing of the passive-matrix type which has a 
predominance in respect of cost as one of the liquid crystal display components 
using TN liquid crystal. Since this liquid crystal display component had the 
trouble of generating a cross talk at the time of a time-sharing drive with the 
matrix electrode structure which made the pixel consistency high, the number of 
pixels was restricted. Moreover, as a liquid crystal display component used 
extensively in recent years, the panel equipped with TFT for every pixel is typical. 
In this TFT type, it is raised as an inadequate point that an angle-of-visibility 
property is narrow, that a large area process is difficult, that drive power is high, 
etc. 

[0004] Application development of the display device (JP,56-107216,A, U.S. Pat. 
No. 4367924 specification) using the chiral smectic liquid crystal in which the 



bistability proposed by Clerks (Clark), and Lagerwall and others (Lagerwall) is 
shown as a means to solve these faults is furthered. 

[0005] As liquid crystal which consists of this bistability, the ferroelectric liquid 
crystal which generally consists of chiral smectic C layer or H layers of chiral 
smectic one is used. Since this ferroelectric liquid crystal performs reversal 
switching by spontaneous polarization, it can realize a bistability with memory 
nature. For this reason, in a passive-matrix configuration, the small pulse drive of 
duty ratio is possible, and a low power drive is more possible than a TFT type. 
Moreover, since a matrix configuration can adopt easily, large area-ization can 
be realized easily. Since there is a size of the angle of visibility which is the 
description that a ferroelectric liquid crystal is still bigger, it becomes possible to 
compensate a TFT type weak spot. 

[0006] the problem of a zigzag-like orientation defect occurring and reducing 
contrast remarkably in the display device using such chiral smectic liquid crystal 
as indicated by "the structure and the physical properties" (Corona Publishing, 
Atsuo Fukuda, the Hideo Takezoe work, **, 1990) of a ferroelectric liquid crystal, 
for example ~ ******. The layer structure of the chiral smectic liquid crystal with 
which this defect was supported between vertical substrates originates in forming 
two kinds of Chevron structures. Improve the Chevron structure which has such 
a fault recently, the layer structure called book-shelf or the structure near it is 
made to appear, and there is a motion that a good liquid crystal device will be 
realized by high contrast. (For example, the volume "next-generation liquid 
crystal display and liquid crystal ingredient" CMC Co., Ltd., and for Atsuo Fukuda, 
1992) 

[0007] As a liquid crystal ingredient which makes a book-shelf or the structure 
near it appear, the liquid crystal compound (U.S. Pat. No. 5262082, the 
international application patent WO 93/No. 22392, the international congress P- 
46 on the 1993 4th ferroelectric liquid crystal per year, Malk.D.Radcliffe et al.) 
with a perfluoro ether side chain is indicated. Not using external places, such as 
electric field, ** can also appear the structure where a book-shelf or the layer 



angle of inclination near it is small, and this liquid crystal fits the high speed, the 
high definition, the liquid crystal device of a large area, and the display. 
[0008] In the panel using chiral smectic liquid crystal, the substrate of a pair 
pastes up by the sealant in the periphery section, and a spacer is alternatively 
arranged in a substrate, and the gap in a substrate is maintained. However, since 
shearing stress works between vertical substrates by the impact from the outside 
and layer structure is destroyed, the panel using this chiral smectic liquid crystal 
has the essential fault that an orientation condition is spoiled. Therefore, the 
vertical substrate was pasted up by a certain approach, and the technique of 
making deformation over the impact from the outside the minimum is taken. For 
example, in order to control gap of a vertical substrate on the whole panel, he is 
trying to secure overall reinforcement by making minute adhesion particles 
scattered. 

[0009] Generally as for SUBESA used in order to maintain an above-mentioned 
adhesion particle and an above-mentioned eel gap, wet (wet) or dry type (dry) 
spraying is performed. In wet spraying, volatile solvents, such as ethanol and 
isopropyl alcohol, were made to distribute an ingredient, and this is sprayed from 
the nozzle with nitrogen gas etc. In dry type, the ingredient distributed into gases, 
such as air and nitrogen gas, is sprinkled to the substrate. 
[0010] 

[Problem(s) to be Solved by the Invention] For maintenance of the eel gap 
between the substrates of a pair, for adhesion between a spacer or the substrate 
of a pair, existence of the spontaneous polarization of that the structures, such as 
an adhesion particle and a sealant, ****** alternatively itself or liquid crystal 
attracts the maldistribution of the charge in the liquid crystal in these structure 
circumference, and the field of poor switching (poor reversal) of the liquid crystal 
in the structure circumference occurs in such a liquid crystal panel. So, in this 
invention, it aims at controlling the switching characteristic of poor reversal of the 
structure circumference by adjusting the potential on the front face of the 
structure alternatively prepared between the substrates of a pair. 



[0011] 

[Means for Solving the Problem] That is, this invention is a liquid crystal device 

which the substrate of ****** and this pair counters through the structure prepared 

alternatively by the liquid crystal device which comes to pinch liquid crystal 

between the substrates of the pair which carries out phase opposite, and is 

characterized by the F-potential of this structure being negative. 

[0012] As for said structure, in this invention, it is desirable to process the front 

face of a predetermined base material and to adjust the F-potential of this front 

face. 

[0013] 

[Embodiment of the Invention] In the liquid crystal device constituted by this 
invention arranging liquid crystal between the substrate of a pair with the 
electrode for impressing an electrical potential difference on the substrate of the 
pair which carries out phase opposite at least at one side, and the orientation 
control film, and said substrate The surface potential of the structure alternatively 
prepared between the substrates (vertical substrate) of a pair is specified, and it 
becomes possible by making negative F-potential of the front face of this 
structure to prevent the defect of the poor orientation of this structure 
circumference, and poor reversal. 

[0014] Hereafter, this invention is explained to a detail. Drawing 1 is the 
schematic diagram showing 1 operation gestalt of the configuration of the liquid 
crystal device of this invention. As shown in this drawing, the liquid crystal device 
10 has structure which pinched liquid crystal 9 between the substrate la which 
consists of glass of a pair, plastics, etc., and lb. 

[0015] The electrodes 4a and 4b which become Substrates la and lb from 
ingredients for impressing an electrical potential difference to liquid crystal 9, 
respectively, such as ITO, are formed in the shape of a stripe, for example, these 
cross mutually and form matrix electrode structure. Moreover, on electrode 4a 
and 4b, liquid crystal 9 is touched and the orientation control film 5a and 5b 
which functions as controlling this orientation condition is formed. As these 



orientation control film 5a and 5b, the film with which uniaxial orientation 
processing was performed to at least one side is applied. 
[0016] As the formation approach of the uniaxial orientation control film, on a 
substrate, for example by solution coating, vacuum evaporationo, or sputtering 
Silicon monoxide, a silicon dioxide, an aluminum oxide, a zirconia, magnesium 
fluoride, Cerium oxide, cerous fluoride, a silicon nitride, silicon carbide, Inorganic 
substances, such as a boron nitride, and polyvinyl alcohol, polyimide, 
Polyimidoamide, polyester, a polyamide, polyester imide, Poly paraxylene, a 
polycarbonate, a polyvinyl acetal, polyvinyl chloride, After carrying out coat 
formation using polystyrene, a polysiloxane, cellulosic resin, melamine resin, 
urea resin, acrylic resin, etc., it is obtained by carrying out rubbing (rubbing) of 
the front face with velvet, cloth, etc. Moreover, the method vacuum evaporationo 
of slanting vapor-deposited from the method of slanting of a substrate can use an 
oxide or nitrides, such as SiO, etc. 

[0017] The substrates la and lb of a pair are in the field determined by the sealant 
3 which consists of ingredients, such as an epoxy resin, in the periphery section, 
and this sealant 3 (especially inside of a viewing area). Liquid crystal 9 is pinched 
through the structure prepared alternatively [ the adhesion particle 6 grade which 
consists of an adhesive resin ingredient ] in order to paste up between the spacer 
8 which consists of hard material which determines the distance between 
substrates (eel gap), such as a silica, and a substrate and to attain fixed-ization 
of a eel gap. 

[0018] a part of this structure [ at least ] that from which surface F-potential 
serves as negative is used that material should improve the poor orientation 
which may be produced around it, the switching characteristic of liquid crystal, 
especially the poor reversal in the chiral smectic liquid crystal mentioned above. 
As an example of an adhesion particle, what processed the front face of 
adhesion particles, such as an epoxy resin, with the aluminum hydroxide or the 
zinc oxide, the thing coated with PVDF resin (2-vinylidene fluoride), and the thing 
to which the Teflon particle was made to adhere are used among these 



structures, for example. What F-potential coated with the front face of hard 
material, such as a silica, with PVDF resin as an example of a negative spacer is 
mentioned. As an example of a sealant, what mixed an above-mentioned 
aluminum hydroxide and an above-mentioned zinc oxide is mentioned into a 
sealant. 

[0019] As for the F-potential of the structure, it is desirable to adjust so that it may 
become the range of -13mV or less. As a minimum, it is about -500mV preferably 
in consideration of the drive property of liquid crystal. 

[0020] Many of minute particles like the colloidal particle currently distributed in a 
solution are electrically charged in forward or negative by dissociation of a 
surface polar group, or adsorption of ion. Therefore, the ion cloud called a 
diffusion electric double layer to the surroundings of a colloidal particle exists, 
and many electrolyte ion (it is called a counter ion) with the surface charge of a 
particle and the charge of an opposite sign exists overwhelmingly compared with 
the ion (it is called subion) of a same sign in this ion cloud. If electric field are 
applied to this system from the exterior, electrophoresis of the colloidal particle 
will be carried out to the sign and opposite direction of that charge. This migration 
rate and the potential calculated taking the strength of applied voltage (electric 
field) and hydrodynamic effectiveness (the viscosity of a solvent, dielectric 
constant, etc.) into consideration are F-potential. ("Physical chemistry of F- 
potential particle interface" scientist company, Fumio Kitahara et al., 1995) F- 
potential serves as the important information source as an index of control of 
distribution, condensation, stability, and the functionality of a particle. 
[0021] About the F-potential of the above-mentioned structure, the value 
calculated, for example by the electrophoresis method is shown. The 
electrophoresis method is widely used, in order to ask for the F-potential of a 
particle, and it uses exercising, if electric field are made to act on the electrified 
colloidal particle. If whenever [ electrophoretic mobility / of the particle per unit 
electric field /, i.e., migration of particle, ] (mobility) is set to Ue (m2V-1S-1) at this 
time and the formula of Smoluchowski is applicable, F-potential zeta will be 



[0022]. 

[Equation 1] It becomes zeta=eta Ue/epsilonrepsilon 0. eta of the coefficient of 
viscosity of a medium and epsilonr is [ the specific inductive capacity of a 
medium and epsilon 0 ] the dielectric constants of vacuum. It asks by 
zeta=12.8Uex108mV according to a drainage system at SI unit at the time of 25 
degrees C. Therefore, F-potential can be found if the electrophoretic mobility of a 
particle is measured. 

[0023] Moreover, when the structure has the shape of tabular or a sheet, it can 
ask for the F-potential on the front face of a solid-state with the surface potential 
of a sample about the F-potential of a sample using the electroendosmose style 
produced into the touching liquid (monitor particle). 

[0024] In addition, the structure this F-potential of whose is negative can be 
applied to **** in the liquid crystal cell which has ******** between the substrates 
of a pair as shown in JP,2-36930,B and JP.61-7822.A, and brings about the 
effectiveness of improving the circumference orientation of this **** 
circumference. 

[0025] Among the above-mentioned structures, 200-400 particle size /of a spacer 
8 is preferably distributed by the consistency of 2 mm in about 1-10 micrometers 
and a component, and the particle size of the adhesion particle 6 is preferably 
distributed by the consistency of about 5-20 micrometers and 70-260 piece/mm2. 
[0026] Effectiveness remarkable in improvement in display grace is brought 
about by making the F-potential negative at least, since the plane area which 
especially an adhesion particle carries out adhesion immobilization of between 
substrates, does so the function which maintains at homogeneity the eel gap 
determined by the spacer, and touches the substrate per piece is larger, and 
preventing generating of the poor orientation in the circumference, and poor 
reversal among the above-mentioned structures. 

[0027] As liquid crystal 9, chiral smectic liquid crystal etc. is used, for example. It 
has a part for a fluorocarbon part and a hydrocarbon end in order to acquire 
higher contrast as an example of this liquid crystal, and therefore this both-ends 



part is combined with a core, and the liquid crystal constituent containing a 
fluorine content liquid crystal compound with a smectic intermediate phase or a 
potential smectic intermediate phase is used. Moreover, antiferroelectricity liquid 
crystal can also be used as liquid crystal 9. 
[0028] 

[Example] An example is given to below and this invention is concretely 
explained to it. 

[0029] The liquid crystal device of a configuration of being shown in example 1 
drawing 1 was created, the front face of the substrates la and lb which consist of 
glass in this example -- respectively -- the ITO film of 100nm thickness - a 
spatter - forming - FOTORISO - by law, patterning was carried out to the shape 
of a stripe, and Electrodes (transparent electrode) 4a and 4b were formed. 
[0030] Besides, the polyimide film which has the following structure was formed 
in Substrate la by the thickness of about 5nm by spinner spreading / heating 
baking processing. 
[0031] 

Formula 1] 



[0032] With the rubbing cloth which has a nylon pile on the above-mentioned 
polyimide film front face, delivery of 0.3mm and a substrate was made [ the 
engine speed of a rubbing roller ] into 50 mm/sec for the amount of pushing of 
1000rpm and a rubbing cloth, and rubbing processing of two uni directionals was 
performed and it was referred to as orientation control film 5a. . 
[0033] On the other hand, in Substrate lb, it is Sn02 of an antimony dope. The 
silica solution which distributed the ultrafine particle (particle size of about 10nm) 



was applied with the spinner, stoving processing was performed, and orientation 
control film 5b with a thickness of about 150nm was formed. 
[0034] Substrate la - as a spacer - a catalyst - formation - wet spraying of the : 
[ by industrial incorporated company ] true **** (mean particle diameter of 2.4 
micrometers) was carried out by 300-piece [/mm ] 2 consistency, and 1 30 pieces 
/carried out wet spraying by the consistency of 2 mm at Substrate lb using 
isopropyl alcohol by making an adhesion particle into a dispersion medium. As 
an adhesion particle, what adhered : hydroxylation aminium B-1403 by Nippon 
Light Metal Co., Ltd. to the front face of : adhesion particle (TOREPARU, mean 
particle diameter of 5.5 micrometers) by Toray Industries, Inc. was used. 
[0035] furthermore, the substrate lb -- as a sealant - the Mitsui Toatsu 
Chemicals, Inc. make - :SUTORAKUTO bond XN-21F were applied, it stuck so 
that transparent electrodes 4a and 4b might intersect perpendicularly mutually, 
and the empty eel was created. From the liquid crystal inlet of this empty eel, the 
fluorine content liquid crystal constituent shown below was poured in, and the 
component (eel) was produced. 

[0036] In addition, substrate size and the spreading configuration of a sealant 
were set up like drawing 2. The substrate of a pair pair was made to rival after 
spreading of a sealant, after establishing the inlet 21 and the tap hole 22 in both 
the shorter sides of a substrate and carrying out vacuum suction to them in the 
state of an empty eel (panel), the eel was kept at 105 degrees C by having made 
the tap hole 22 side into one atmospheric pressure, having made inlet side 21 as 
two atmospheric pressures, and liquid crystal was poured in into the eel by 
differential pressure. The inlet 21 and the tap hole 22 were closed after 
impregnation by : SUTORAKUTO bond EW[ by Mitsui Toatsu Chemicals, Inc. ]- 
460NF. 

[0037] The liquid crystal compound which constitutes the liquid crystal constituent 
used by this invention is shown below. 
[0038] 
[Formula 2] 




[0039] The physical-properties parameter of this constituent (weight ratio: 
compound A / B/C/D/E=46/ 15/30/5/2) is shown below. 
[0040] 
Equation 2] 




[0041] The F-potential of the spacer used here and an adhesion particle was 
measured by Otsuka electronic incorporated company make and LEZA-600 in 
isopropyl alcohol. In this system of measurement, it asks for the F-potential of a 
particle using electrophoresis light scattering measurement (laser-doppler 
method). Consequently, the F-potential of 10.5mV and an adhesion particle of 
the F-potential of a spacer was -13.3mV. 

[0042] When this liquid crystal cell was observed under the polarization 



microscope and the following criteria performed evaluation of an orientation 
defect and poor reversal, in this example, the orientation defect or the defect of 
poor reversal were not accepted at all from the adhesion particle circumference. 
However, about a spacer, although it was in the condition of poor orientation, the 
defect of poor reversal was not produced. Furthermore, random orientation 
produced about 500-micrometer field from the sealant time, and orientation was 
poor. 

[0043] Evaluation of a spacer, the orientation defect about the adhesion particle 
circumference, and poor reversal was performed as follows. 
[0044] (Evaluation of an orientation defect) The component was made into the 
black condition under the polarizing plate (cross Nicors prism) of a pair, this was 
observed, and the generating number of the discontinuity defect of a layer 
(smectic layer) normal estimated with the adhesion particle and the spacer as the 
starting point. The generating number of a defect is [ 0-4 adhesion particles or a 
spacer ] 80% or more in a measurement field. When five or more adhesion 
particles or spacers are less than 20% in a measurement field, it is supposed that 
orientation is good about the applicable structure of the component. The 
generating number of a defect was [ 0-4 adhesion particles or a spacer ] less 
than 80% in the measurement field, and when five or more adhesion particles or 
spacers were 20% or more in a measurement field, it carried out to poor 
orientation (defect) about the applicable structure of the component. 
[0045] An inverse video is performed for a component under the polarizing plate 
(cross Nicors prism) of a pair. (Evaluation of poor reversal) The adhesion particle 
or spacer which observes this during a drive and less than about 8-micrometer 
reversal domain produces is about 80% or more. When the adhesion particle or 
spacer which reversal domain about 8 micrometers or more produces is less 
than about 20% in a measurement field, it is supposed that reversal is good 
about the applicable structure of the component. The adhesion particle or spacer 
which less than about 8-micrometer reversal domain produces was less than 
about 80% in the measurement field, and when the adhesion particle or spacer 



which reversal domain about 8 micrometers or more produces was about 20% or 
more in a measurement field, it considered as the defect of poor reversal about 
the applicable structure of the component. 

[0046] In addition, microscope observation of the 800micrometerx800micrometer 
field was mostly carried out in the center section, and evaluation of the above- 
mentioned spacer and an adhesion particle was judged [ of the component ] by 
whether the spacer in this field or the surrounding condition of an adhesion 
particle has been the above-mentioned criteria. About evaluation of the poor 
orientation in the sealant case, when the random orientation section of a field 400 
micrometers or more had arisen into display area with the seal time as the 
starting point, it carried out to poor orientation. 

[0047] The liquid crystal cell was created by the same approach as example of 
comparison 1 example 1, and the same liquid crystal was poured in. However, : 
adhesion particle (TOREPARU) by Toray Industries, Inc. was used as an 
adhesion particle. The F-potential of the adhesion particle used here is +53mV, 
and is ******. When this liquid crystal cell was observed under the polarization 
microscope, about the circumference of an adhesion particle, the defect (8 
micrometers or more) of poor reversal in which poor orientation was generated 
and the direction HEMEMORI nature of a layer failed was accepted. Furthermore, 
it was in the condition of the same poor orientation as an example 1 also at the 
spacer circumference and seal time. 

[0048] The liquid crystal cell was created by the same approach as example 2 
example 1, and the same liquid crystal was poured in. however - as an adhesion 
particle - the front face of : adhesion particle (TOREPARU) by Toray Industries, 
Inc. - made in Hakusui, Inc. - what adhered :zinc oxide (zinc white No. 1) was 
used. The F-potential of the adhesion particle used here is -33.5mV, and is ******. 
[0049] When this liquid crystal cell was observed under the polarization 
microscope like the example 1 , the defect of the poor orientation from the 
adhesion particle circumference and poor reversal was not accepted. However, 
about the spacer circumference and seal time, it was in the condition of poor 



orientation. 

[0050] The liquid crystal cell was created by the same approach as example 3 
example 1 , and the same liquid crystal was poured in. however -- as a spacer - 
a catalyst - formation - the front face of : [ by industrial incorporated company ] 
true **** (particle size of 2.4 micrometers) ~ the Mitsubishi Chemical, Inc. make - 
what coated :KYNAR (PVDF resin) was used. The F-potential of the spacer used 
here is -40.5mV, and is ******. 

[0051] When this liquid crystal cell was observed under the polarization 
microscope like the example 1 , the orientation condition about a spacer and the 
adhesion particle circumference is good, and the defect of poor reversal was not 
accepted (reversal was good). However, it was in the condition of poor 
orientation at the seal time. 

[0052] The liquid crystal cell was created by the same approach as example of 
reference 1 example 1, and the same liquid crystal was poured in. however - as 
a sealant - the Mitsui Toatsu Chemicals, Inc. make - made in [ whose F- 
potential is -35.0mV :SUTORAKUTO bond XN-21F ] Hakusui, Inc. what 
mixed :zinc oxide (zinc white No. 1) was used. When this liquid crystal cell was 
observed under the polarization microscope like the example 1 , the field of the 
orientation defect of a from in the seal case was 200 micrometers or less. 
[0053] 

[Effect of the Invention] By specifying the F-potential of the structure alternatively 
prepared between substrates in this invention like explained above, it becomes 
possible to prevent the defect of the poor orientation of this structure 
circumference, and poor reversal, and the liquid crystal device excellent in the 
display property is realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing 1 operation gestalt of the 
configuration of the liquid crystal device of this invention. 

[Drawing 2] It is drawing showing the relation of the dimension of a substrate and 

sealant formation to the component of the example of this invention. 

[Description of Notations] 

la, lb Substrate 

3 Sealant 

4a, 4b Electrode 

5a, 5b Orientation control film 

6 Adhesion Particle 

8 Spacer 

9 Liquid Crystal 

10 Liquid Crystal Device 

21 Inlet 

22 Tap Hole 
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